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Abstract Web-based surveys are a salient tool in the repertoire of social and behavioral
scientists. The increase in web-based surveys is understandable considering the distinct
advantages offered, including: (a) lower costs and reduced labor time, (b) ability to directly
transfer data into statistical packages (reducing coding errors), (c) customization options
enabling more attractive presentation, (d) ability to reduce respondent burden by embed-
ding skip patterns, and (e) access to larger sample sizes in different geographic regions. It
is important to note, however, that administering web-based surveys also introduces distinct
sources of error (e.g., coverage, sampling and non-response). Regardless of format (e.g.,
paper-and-pencil or web-based), specific, prescribed steps must be followed when construct-
ing an instrument in order to reduce survey error and lend credence to the data collected before
subsequent analysis is performed. One of those crucial stages integral to the pretesting pro-
cess is cognitive interviewing. Cognitive interviewing is a qualitative process, encompassing
two main techniques: think aloud interviewing and verbal probing. Collectively, these two
methods seek to (a) produce information on what the respondent is thinking while answer-
ing the questions, (b) the cognitive processes used to answer the questions, and (c) how the
respondent answers the questions. The purpose of this article is to provide a practical guide
outlining how Camtasia, a screen video capture software, can aide and inform the cognitive
interview process.
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1 The proliferation of web-based surveys
Similar to how automobiles eliminated the efficacy and convenience of horse-drawn carriages
and oxen-drawn carts, the internet has become “replacement technology” for traditional
paper-and-pencil surveys, shifting how research is conducted and increasing the amount
performed (Black 2000). With the proliferation of the internet and continual advances in
technology, there has been an accompanying propagation of web-based surveys (Couper
2000, 2005). As a result, web-based surveys are a salient tool in the repertoire of social and
behavioral scientists (Dillman 2007; Sills and Song 2002). The increase in web-based sur-
veys is understandable considering the distinct advantages offered, including: (a) lower costs
and reduced labor time, (b) ability to directly transfer data into statistical packages (reducing
coding errors), (c) customization options enabling more attractive presentation, (d) ability
to reduce respondent burden by embedding skip patterns, and (e) access to larger sample
sizes in different geographic regions (Alvarez and VanBeselaere 2005; Dillman 2007; Sills
and Song 2002). It is important to note, however, that administering web-based surveys also
introduces distinct sources of error (e.g., coverage, sampling and non-response). [Interested
readers are directed to Couper (2000), Couper et al. (2007), and Best et al. (2001) for a more
thorough discussion of the errors associated with web-based surveys; Chen and Goodson
(2010) supply recommendations on dealing with web-based survey challenges].
In comparison to traditional paper-and-pencil surveys, previous research indicates web-
based surveys contain less missing data (Boyer et al. 2002; Denscombe 2006) and produce
higher completion rates (Truell et al. 2002; Yun and Trumbo 2000). Among “plugged in”
samples (i.e., individuals accustomed to e-mail and internet access, such as college students),
web surveys have shown to be especially effective data collection methods (Kiernan et al.
2005; McCabe et al. 2002, 2006a). Moreover, web-based surveys have shown efficacy in
measuring health behaviors, exhibiting few differences from not only traditional paper-and-
pencil methods, but also telephone interviews (e.g., Kypri et al. 2004; McCabe et al. 2006b;
Miller et al. 2002; Parks et al. 2006). Nevertheless, it is important to note that there is no sta-
tistically significant difference in the substantive content (i.e., data supplied by respondents)
of web-based and paper-and-pencil surveys (Best et al. 2001; Denscombe 2006; Kaplovitz
et al. 2004; McCabe et al. 2002; Yun and Trumbo 2000). In other words, currently there is
no evidence suggesting a mode effect.
2 The necessity of pretesting instruments
Regardless of format (e.g., paper-and-pencil or web-based), Barry et al. (2011) contend that
specific, prescribed steps must be followed when constructing an instrument in order to
reduce survey error and lend credence to the data collected before subsequent analysis is per-
formed. One of those crucial stages integral to the pretesting process is cognitive interviewing.
Overall, the purpose of cognitive interviewing is to evaluate the cognitive and motivational
qualities of survey responses (Dillman 2007). Specifically, the approach seeks to identify
problems related to the cognitive processes of the respondents, when answering questions
posed (Jobe and Herrmann 1996). According to Dillman (2000), “cognitive interviewing
[was] developed for determining whether respondents comprehend questions as intended by
the survey sponsor, and whether questions can be answered accurately” (p. 142). This process
assists instrument developers in answering the following evaluation questions:
• Does the respondent understand all the words?
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• Is the interpretation of each question similar among all respondents?
• Does each question have a response (if closed-ended) that can be marked by every respon-
dent?
• What is the likelihood that each respondent will read and respond to every question?
• Does the delivery mechanism (cover letter, questionnaire, survey software) create a pos-
itive impression? (Dillman 2000)
While the aforementioned evaluation questions have always been a core concern of research-
ers, it was not until the Cognitive Aspects of Survey Methodology (CASM) movement in the
mid-80’s that theories of survey response and cognitive methodologies began to emerge and
inform the survey response process. Not only did these theories help provide a better under-
standing of the survey response process, when applied to survey design and implementation,
they also helped reduce measurement error (Collins 2003). Instead of focusing on the survey
process, cognitive interviewing is primarily interested in the instrument, thus supplementing
CASM theories. As such, Dillman (2007) urges instrument developers to use the cognitive
interviewing method as one of four steps in field testing the survey process (Collins 2003).
Cognitive interviewing is a qualitative process, encompassing two main techniques: think
aloud interviewing and verbal probing. Collectively, these two methods seek to (a) produce
information on what the respondent is thinking while answering the questions, (b) the cogni-
tive processes used to answer the questions, and (c) how the respondent answers the questions
(Collins 2003; Dillman 2000). The think aloud technique requires potential survey respon-
dents, or individual(s) with similar demographic characteristics to the intended audience, to
verbally express their thoughts (e.g., confusion, comfort level in responding, lack of appli-
cable response options) while completing the questionnaire. All the while, respondents are
being observed by, and interacting with, an interviewer. In simplest terms, the respondent
is asked to tell the interviewer all their thoughts while completing the survey. Probing is
used by the interviewer to get a better understanding of how the respondent understood/inter-
preted each question that resulted in a certain response (Dillman 2000). According to Collins
(2003), the “think aloud method is usually used concurrently [while the participant is taking
the survey], to collect information on what the respondent is thinking as she or he answers
each survey question or completes the self-completion questionnaire, probing can be used
either concurrently or retrospectively.” (p. 235). The think aloud technique is respondent-
driven; whereas, probing is interviewer-driven. Examples of standard probes used to assess
interpretation, comprehension, retrieval, judgment and response processes are provided in
Table 1.
Before beginning the cognitive interview process, Dillman (2000) encourages researchers
to start with a practice question, in order for the respondent to learn the think aloud technique
of responding. For instance, a sample question could include, “How many windows are in the
home where you live?” If the respondent remains quiet while attempting to produce an answer,
the interviewer should probe, “Can you think out loud and tell me what you are thinking right
now?” Most likely, the respondent is going room by room of their home counting the win-
dows in each bedroom, the living room, kitchen, etc. It is doubtful most respondents could
immediately and accurately rattle off the number of windows in their home. The practice ses-
sion should continue until the respondent begins to describe the counting process that results
in a final answer. Both of these techniques (think aloud and probing) can be supplemented
with retrospective interviewing, a technique allowing researchers to observe the respondent
completing the questionnaire, while noting wrong responses, hesitations, skipped items, con-
fused expressions, and other behaviors that would indicate a problem. All the aforementioned
techniques are typically conducted with a small, sample of potential respondents (a dozen or
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Table 1 Standard cognitive probes (Collins 2003, p. 235; Dillman 2000)
Think aloud questions/gen-
eral probes
What are you thinking about when going through the survey?
Remember to read out loud during this interview
How did you come to the response for that question?
What caused you to hesitate before responding to that question?
How easy or difficult was it for you to answer that question?
Why?
Remember to tell me what you are doing on each question.
Comprehension probes What does the term (X) mean?
What do you mean by that?
What do you understand about X?
Could you describe that for me?
Retrieval probes What time period do you have in mind when
answering that question?
What made you remember that answer?
How did you remember that?
Judgment probes How sure are you of that response?
How well do you think you remember this?
Response How did answering that question make you feel?
Did you find a response option that best described
your true response, for each question? If not, what response
options are missing?
so, or until the data is saturated, or when the researcher is no longer hearing or seeing new
information). While the cognitive interview process is “labor-intensive”, the wealth of useful
information provided for evaluating the questionnaire and making revision decisions makes
these techniques “indispensable” (Dillman 2000, p. 146).
3 Improving instrument pretesting with Camtasia
The purpose of this article is to provide a practical guide for how to use Camtasia software,
a screen video capture program, can aide and inform researchers’ efforts to conduct cog-
nitive interviews. Camtasia software is a technological tool that can be employed during
pretesting to enhance the overall construction of web-based surveys. The software package
enables screen recording and editing, and is often used to create electronic learning pre-
sentations or demonstrations (Anderson et al. 2008; TechSmith 2011; Power 2011). More-
over, the software has been used for the development of online courseware and has been
applied as an unobtrusive tool in the observational analysis of internet use (Birru et al. 2004;
Buhi et al. 2009; Hansen et al. 2003; Kuiper et al. 2008; Lim 2002; McGrann 2005; Smidt
and Hegelheimer 2004). The software allows users to capture all computer screen move-
ments and activities—text inputs, video output, cursor movement, screen changes, etc—while
simultaneously recording audio. These features elevate Camtasia’s usefulness as a data col-
lection tool, essentially allowing the software to serve as non-biased, supplemental “field
notes”. As such, past research supports the use of Camtasia as a data collection tool within
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qualitative interviews discussing computer-based activities (i.e. website utilization, web-
based programs) (Barmby et al. 2009; Lim 2002; Qiu et al. 2007; Warwick et al. 2009). To
date, however, few researchers have used Camtasia to aid in conducting cognitive interviews,
and those that have utilized the software in this capacity, mainly employed the recording
features to capture the “think aloud” component of cognitive interviewing, or to record the
audio, while playbacks of captured video are reviewed with research participants (Lim 2002;
Qiu et al. 2007; Willson and Given 2010).
Qiu and colleagues (2007) successfully utilized Camtasia to assist in usability testing
to collect data on human computer interactions among Health Information Systems (HIS)
users. Specifically, Camtasia was used to record the keyboard strokes and mouse movements
of participants. In a study to assess online search behaviors of students, Willson and Given
(2010) used Camtasia to “capture students’ search behaviors, in particular, problems stu-
dents encountered while searching and the strategies they employed to solve those problems,
and to determine the resources on which the students relied…an audio recording was used
to capture the search activity as well as any comments made by participants” (p. 2467).
Lastly, Lim (2002) used Camtasia to conduct self-confrontation interviews, while exploring
online shopping behaviors. On-screen activities were recorded to capture and record on-line
shopping activity, and the interviewees viewed the recordings, while responding to a set of
interview questions about their recorded actions; an audio file was created for each interview
session.
The use of Camtasia in these aforementioned studies provides insight into how the soft-
ware can aid in cognitive interviewing procedures. Operationally, the two verbal report proce-
dures in cognitive interviewing—think aloud and probing—can be captured with Camtasia,
while simultaneously recording video footage of screen activity along with the participants’
non-verbal cues. This provides researchers with a cost-effective method for collecting data
on the functionality of web-based survey questions from a variety of perspectives, including
elements of cognitive psychology, sociology, and linguistics (Kerwin and Willis 2011). More-
over, the video recording capability allows researchers to also capture elements of “silent
misunderstandings” (DeMaio and Rothgeb 1996) that may exist between the researcher and
interviewee (Kerwin and Willis 2011). Essentially, the software captures how the individual
interprets, comprehends, and responds to items by examining the amount of time spent on the
item, vocal comments, non-verbal cues (i.e., expressions of frustration, lack of understand-
ing), and screen interaction with the measure and available response options. By concurrently
collecting both screen movement and audio, assessment of an individual’s cognitive state is
more accurate than retrospective reflections. Most importantly, the software tool allows for
an assessment of audience interaction with the survey without questionable validity.
4 How to use Camtasia for cognitive interviews
To adequately capture the information-processing chain that occurs in an applied environ-
ment when an individual responds to a web-based survey (Kerwin and Willis 2011), Table 2
provides step-by-step instructions on how to use Camtasia Studio (Windows computer) and
Camtasia for Mac (Apple computer) for video, audio and screen capturing during cognitive
interviews. The Camtasia audio, video, and screen capture recordings serve as qualitative
data, which is subsequently subjected to appropriate data analysis (i.e. classical content
analysis). Researchers use the qualitative results to make recommendations regarding item
wording, edits, deletions, and/or additions to the survey tool (Kerwin and Willis 2011).
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Table 2 Step-by-step guide for how to use Camtasia studio for Mac and a windows computer
Using Camtasia for cognitive interviewing on an apple computer
(1) Download and install Camtasia for Mac at http://www.techsmith.com/download/camtaia/. The
downloadable software has a 30 day free trial. Camtasia for Mac is $99.00 (Education pricing is
also $99.00) and can be purchased at https://store.techsmith.com/order/camtasiamac.asp or
through the App Store
(2) Open the Camtasia for Mac software
(3) Make sure full screen, camera, built-in microphone, and system audio are all selected in the on
position
(4) Select the record option in Camtasia for Mac
(5) Open the web-based survey tool as the study participant would see the initial page (this should be
your informed consent start page)
(6) Administer the cognitive interview to the participant as they are completing the survey
(7) At the completion of the survey, click on the Red Camtasia “filmstrip” button on the upper
taskbar. Select stop recording. (You can also select pause recording using this same method
should you ever need to take a break during the interview)
(8) Once stop recording is selected, the video (from the screen capture and the webcam) are opened
in the Camtasia for Mac editing software
(9) The video can be saved and played back by the researcher through the software
(10) The researcher can also export the video as a media file (i.e. a flash, mp4, avi, or quicktime file) in
order to allow other investigators view/analyze the cognitive interview. This can be done by
selecting the “Share” tab and choosing “Export” (for the content to be exported to a flash file) or
“Advanced Export” (for the content to be exported to a mp4, avi, or quicktime file). Exporting
the video in these formats would enable other members of the research team to view the
cognitive interviews without needing Camtasia for Mac or Camtasia Studio installed on his/her
machine
Using Camtasia studio for cognitive interviewing on a windows computer
(1) Download and install Camtasia Studio at http://www.techsmith.com/download/camtasia/. The
downloadable software has a 30 day free trial. Camtasia Studio is $299.00 (Education pricing is
$179.00) and can be purchased at https://store.techsmith.com/order/camtasiastudio.asp
(2) Open the Camtasia Studio software
(3) Select “Record the Screen” on the welcome screen
(4) Select “full screen,” “Webcam on,” and “audio on.” Additionally, make certain that system audio
is checked as part of the dropdown choices of “audio on”
(5) Select the record option in Camtasia Studio
(6) Open the web-based survey tool as the study participant would see the initial page (this should be
your informed consent start page)
(7) Administer the cognitive interview to the participant as they are completing the survey
(8) At the completion of the survey, click on the F10 key or select the Camtasia Studio software icon
(available on the lower taskbar) and click the stop button. The F9 key will pause and resume the
recording at any time should the researcher or participant need to stop and take a break for any
reason
(9) Once stop recording is selected, the video (from the screen capture and the webcam) are opened
in the Camtasia Studio editing software
(10) The video can be saved and played back by the researcher through the software
(11) The researcher can also export the video as a media file by selecting “Produce” and saving the
file. Once that has been done, the production wizard will open and allow the researcher to
export the video to a CD, DVD, and various other web formats. This would allow other
investigators view/analyze the cognitive interview. Exporting the video in this manner would
enable other members of the research team to view the cognitive interviews without needing
Camtasia Studio installed on his/her machines
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Typically, one to two rounds of cognitive interviews are conducted with at least 8–12
interviewees. Recruitment of interviewees is based on suitability for the tested survey (i.e.
social and demographic characteristics match those of the intended audience) (Kerwin and
Willis 2011). Interviewees are stationed at a computer, with the investigator sitting nearby
for concurrent (immediately after interviewer responses) and elaborate (requesting further
information for a response) probing. Cognitive testing begins with the researcher describing
to the interviewee the think aloud process (i.e., providing a warm-up example of thinking
aloud, while processing information). Once the interviewee feels comfortable with the think
aloud exercises, the investigator will begin the Camtasia recording software (see Table 2),
and ask the interviewee to proceed through the survey, while verbalizing thoughts regarding
each survey item. As mentioned previously, probes are used to further explore the respon-
dents’ reactions to items. Researchers continue to conduct interviews until data saturation
is achieved (i.e., newly collected data does not provide new insight than what was already
collected). Once the interview is completed, the researcher will save the audio/video files for
the appropriate qualitative data analysis.
5 Conclusion
Researchers have relied on the use of cognitive interviewing to assess the complex cognitive
processes associated with individuals’ responses to survey items, and ultimately improve
the quality of developed instruments. Thus, cognitive interviewing represents a crucial step
in the scale development process It is important to note, however, that researchers contend
cognitive interviewing has the potential to be “somewhat judgmental and even impression-
istic in nature (in both conduct and analysis)” (Kerwin and Willis 2011, p. 49). To offset
this limitation, the authors recommend researchers utilize Camtasia software as a means of
providing objective data (audio, video, and screen capture) which can be used to inform the
cognitive interview process. Moreover, the use of Camtasia ensures that a web-based survey
will be pre-tested using the same format as the final administration. In sum, Camtasia use in
the cognitive interviewing process represents a novel technological application that can aide
survey developers in producing high-quality instruments.
Open Access This article is distributed under the terms of the Creative Commons Attribution Noncommer-
cial License which permits any noncommercial use, distribution, and reproduction in any medium, provided
the original author(s) and source are credited.
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